





How many drops of water
can fit on a penny?
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+ Identifying a problem or need through

curious observation

+ Defining testable questions, researching and

considering possible answers and solutions
Revisiting observations and predictions to
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PERFORM
&RECORD

« Developing and safely carrying out
an investigation

« Observing, collecting and recording results

Using
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Measuring

Assigning numbers to observations,
8. etrc nke; e, numnl-s-ntuln
priate measuring dey

Noting, documenting, tabulating, charting,
working systematically, working regularly.
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Gathering Data

Coliecting evidence through measurements,
facts, figures, pieces of information, statistics.
either historical or derived by calculation,
experimentation, surveys, etc.
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Demonstrating

Setting up apparatus, making it work,
describing parts and functions, ilustrating

“if...then... statement format.
—

Mode ing o

ideas, objects or events.
wa-mmuw- koA

Investigating

Tormaiatog probams/ ypomees.

ENGAGE
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Constructi ng
Putting Ingthr ‘component parts; to
Bunarg et

Inventing

D'slnnln something useful, for the first time,
rough the use of the imagination, ingenious
mlnkln\z ‘and/or experimentation.
e —
Experimenting

Carrying out a designed investigation
1o test & hypothesis or answer a question.
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What is Smarter Science?

Smarter Science is an open-souUrce, engaging
framewark for teaching and learning science in
grades 1-12 and for developing the skills of inquiry,
creativity and innaovation in a meaningful and
engaging manner.

Smarter Science to Kick Off Science Fair Campaign

lovember 16, SHARE  wf i 87,

5, 2010 |
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Resources to work fast

If you are lecking for lesson plans, ideas for v
madifying your present lessons or links to inguiry-
based resources, browse the menu or use

the ‘search’ box (upper right)

SEARCH

Purchasing Smarter Science materials

Purchase posters and materials we use for teaching
and demonstrations. We make it a point fo use
inexpensive materials and our posters are available
for purchase on a cost-recovery basis. Click here

Sehulich

N[l’JH\I.\'tif g s;

Usermame or e-mail: *

Smarter Science is on the move! Teday we will be in Maorth Bay, at Mipissing University, to kick off a campaign to get more students involved in science fairs. Watch the

keynote live at: mms:i/streamer nipissingu.calinvent at 7pm.

Password:

Mike Mewnham, Program Director of Smarter Science, will be giving a keynote speech called “lInvent the...

Tags: BRI

Blog Posts
SCCAO

November 10, 2010 by newnhamm
Assessment and Evaluation with Damian Cooper was the topic of the day atthe
SCCAD (Science Coordinators and Consultants Association of Ontario)...

Eureka! Hands-on Minds-on Science -Current Electricity -- The

Elartrical Mirsit

Log in

Login using
s Requestnew

Professional Development

Declining Interest Sparks Analysis

lovember 3, 2010 by newnhamm

fram the MNorth Bay Mugget Organizers for the MNarth Bay Regional Science Fair
are planting seeds for renewed interest in the annual spring contest...

Inquiry By The Bay-Reflections

Netaker 72 2040 ke newnhamm
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Alka seltzer rockets
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e Sort cards in envelope into 3 groupings:
— Numeracy skills
— Literacy skills

Y e

— Both numeracy & Literacy skills
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Observing

Using the 5 senses to find out about objects

and events, their characteristics, properties,

differences, similarities and changes.

Observation can be made directly with

the senses or indirectly through the use
mple or complex instruments.

Questioning

A strategy to make meaning or
wonder about uncertainties.

Locating and using several sources,
developing self-reliance in acquiring
library and internet skills.

Interviewing

Askmg, mtervnewlng, and corresponding

Using logic to draw conclusions from the
results of investigating/problem-solving.

Predicting

Predictions are not random guesses
but speculations of what may occur in
the future based on prior knowledge,
observations, and reasoning.

Making educated guesses or predictions

based on evidence that must be tested

through experimentation to establish

credibility. Or, hypotheses are suggested

explanations of phenomena that guides

investigations from which further predictions
2n be made Hypotheses generally follow,

..." statement format.

Modeling

Constructing physical/concrete or abstract

representations of ideas, objects or events

to clarify explanations or demonstrate

relationships. Models are used to reinforce

concepts, demonstrate learning, and/ or
rate phenomena which cannot be

Investigating

Gathering background information,
formulating problems/hypotheses.

Instruments

Knowing the instrument’s parts, how it works,
how to adjus( |t its proper use for a g\ven

> .
Calibrating
Checkmg adjusting or determining by
comparison with a standard (e g., calibrating

Measuring

Asslgmng numbers to observatlons

Systematically, working regularly organizing
for future, seeing possible results.
/

The overall plan or strategy by which
hypotheses/research guestions technological
problems are answered (with or

without ingg

A
Gathering Data

Collecting evidence through measurements,
facls hgures pieces of mformanon statistics,

Setting up apparatus, making it work,
describing parts and functions, illustrating
scientific principles.

Putting together component parts; to
build or erect.

-
Inventi ng
Demgnmg somethlng useful for the first time,
k g.ingenious

Experimenting

Carrying out a designed investigation
to test a hypothesis or answer a question.

EXPLORE

Cbmparing

Looking for similarities.

Cbntrasting

Looking for differences.

Classlf ying

Puttmg thlngs into groups and subgroups,

gories,

alternatives.

Graphing
Visually representing data.
TN
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Analyzing

dlsceming causes and effects, locating
-~

Evaluating

Recognizing good and poor features;
judging and assessing.

Reviewing

Picking out important items,
memorizing, associating.

EXPLAIN EXTEND
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Predicting, Inferring
and Hypothesizing
Oh my!

What ‘s the difference?



(insert comic)

Predict what will happen next...



(insert comic)

Infer why this is so...



(insert comic)

If... then... investigate...



Demo — Toilet Paper




Chromatography
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Revisiting the scene of the crime




Assessing Inquiry-based Learning

e Rubric & Self-Assessment Checklist from
Damian Cooper



Consolidation: Activity Choice Board
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C%‘ What is Inquiry? ﬂ
The Frayer Model Revisited

Definition: Characteristics:

Scientific

Examples Ianiry Non examples

(What it is): (What it is not):




Definitions of Inquiry

Inquiry involves making
observations; posting
guestions; examining books
and other sources of
information to see what is
already known in light of
experimental evidence: using
tools to gather, analyze and
interpret data; proposing
answers, explanations, and
predictions; and
communicating the results.
Inquiry requires identification
of assumptions, use of critical
and logical thinking, and
consideration of alternative
explanations.

— National Research Council

Inquiry is the scientific process of active
exploration by which we use critical,
logical, and creative thinking skills to raise
and engage in questions of personal
interest. Driven by students’ curiosity and
wonder about observed phenomena,
inquiry investigations usually involve:

— Generating a question or problem to
be solved

— Brainstorming possible solutions to
the problem

— Stating a hypothesis to test

— Choosing a course of action and
carrying out the procedures of the
investigation

— Gathering and recording the data
through observation and
instrumentation to draw appropriate
conclusions

— Communicating findings

— Llewellyn, pg. 24
— -Llewellyn, Inquiry Within pg. 16




Closing Reflection
Children would: Imagine“'

" read about hockey techniques

= hear stories about hockey greats, and hockey sweaters

= watch the teacher/coach demonstrate how to play, and

= write paper & pencil tests to see if they know how to play

As undergraduates they might be allowed:
= Under strict supervision, to reproduce famous historic hockey

plays
But only in graduate school would they, at last, actually get to
play a game!




